The study was carried out in Nigeria. Specifically the study analyzed performance of formal credit sources by amount of loan disbursed to agriculture from 1992 to 2012 and determined factors that influenced volume of funds supplied to agricultural sector from formal sources in Nigeria from 1992 to 2012. Time series data, covering the periods of 1992 -2012, culled basically from the Central Bank of Nigeria's Statistical Bulletin were used. The data collected were analyzed using descriptive statistics and two Stage Least Square regression technique. The result of the performance of the formal credit sources by amount of loan disbursed to agriculture showed that commercial banks under the ACGS performed better than the Microfinance banks and Bank of Agriculture which was evident by the amount disbursed (N48.8bn) by commercial banks, with Microfinance banks disbursing N 32.3m and BOA disbursing N 14.7m to agriculture over the period under review. The 2SLS results showed that the volume of funds supplied to agricultural production from formal sources was affected positively by interest rate and commercial banks' liquidity ratio and negatively by banks' cash reserve ratio (CRR) and index of World Agricultural Commodity Prices. These variables were statistically significant at 1.0 % level of probability except the index of World Agricultural Commodity Prices which was significant at 5.0 % alpha level. The diagnostic statistics posted R 2 and F-ratio values of 0.7904 and 6.46 respectively with Durbin Watson estimates of 2.323311. The federal government must consider interest rate regulation as a veritable tool for making credit accessible to farmers at affordable levels where transaction costs will not be too high as to discourage farmers willing to invest or expand their investment to withdraw from doing so.
INTRODUCTION

Background Information
Credit supply to agriculture is particularly justified when farmers have very low savings capacity, poorly developed rural financial markets and availability of appropriate farm technologies whose adoption is constrained by shortage of funds. These conditions hold in Nigerian agriculture. In this realization, Nigerian governments, supported by multi-lateral and bi-lateral aid agencies, have devoted considerable financial resources to supplying cheap credit facilities to farmers and other rural entrepreneurs in a myriad of institutional settings (Nwaru, et al., 2004) .
Government has different institutions or channels through which finances are supplied to farmers. Each of these institutions has its own mandate that runs parallel to others. The major institutions so far established to provide and channel credit facilities to the agricultural sector are the defunct Nigerian Agricultural and Co-operative Bank (NACB) The Agricultural Credit Guarantee Scheme Fund (ACGSF) established in 1977 was an agricultural programme that has special interest in facilitating supply of credit. The scheme was established to mobilize funds from the banking sector for rural development by guaranteeing loans by commercial banks for investment in agriculture to minimize risk involved in financing the sector. Other formal sources of funds to agricultural sector include agricultural banks and microfinance banks. However, the vicissitudes of the financial sector appears to be inseparable from the performance of the ACGSF in meeting up with its goals of mobilizing adequate credit for the agricultural sector. According to findings by Onoja et al., (2013) , immediate past (previous years) credit volume guaranteed by ACGSF (ACGSF past) exerted significant influence on the supply of current credit to the agricultural sector. This demonstrates the relevance of the ACGSF in improving agricultural finance level in Nigerian economy.
Mandatory credit allocation to agriculture was abolished on October 1, 1996. Consequently, the volume of bank funds channeled to agricultural sector decreased forcing the Federal Government to introduce a new agricultural credit scheme in March 2006 in which tax waiver is given on interest earned by banks on loans to agricultural sector and reduction of interest rate to farmers through government subsidy (CBN, 2006a) . In a further bid to increase credit supply to agricultural sector the Federal Government in 2008 created the special fund tagged "The Commercial Agricultural Credit Scheme -CACS" in 2008 with an initial grant of N200 billion by the Federal government was part of the deal to make sure banks lend to farmers. The disbursement of the fund was to be handled by three apex banks under the supervision of the Central Bank of Nigeria (CBN) Asuquo, et al., (2014) .
The Central Bank of Nigeria however has observed that inadequate funds are supplied to the agricultural sector (CBN, 2010) . Sustenance of funding to farmers requires a robust commitment on the part of formal supply chain of credit to agriculture. Farming as a business demands judicious provision of huge funds. However, formal credit sources have not been able to recognize genuine farmers and work with their commitment in offering service to the sector. There have been problems of giving loans meant for agricultural development to people who are not into farming resulting into neglect or poor management of formal funds for agriculture.
Several Studies have dealt with credit supply issues in Nigeria (Onoja, et. al., 2012; Akpan, 1999; and Oguamanam, 1996) . Onoja et al., (2012) dealt on contributions of financial sector reforms and credit supply to Nigerian Agricultural sector and recognized interest rate regulation as a veritable tool for making credit accessible to farmers at affordable levels. Akpan (1999) used time series data of 33 years to analyse the contribution of government expenditures to the growth process in Nigeria and concluded that Government's capital expenditure on agriculture though not statistically significant had positive influence on investment. However none of these studies analyzed performance of formal credit sources in terms of amount of loan disbursed to agricultural sector within the period under review. Information provided by this study will be a good addition to literature to meet the needs of researchers on similar topics. This study had its specific objectives to: (i) analyze performance of formal credit sources by amount of loan disbursed to agriculture within the period under review and (ii) determine factors that influenced volume of funds supplied to agricultural sector from formal sources in Nigeria from 1992 to 2012. The study was anchored on the following null hypothesis:
Ho1: Total farm credit accessed from commercial banks, NACRDB and micro finance bank is not positively influenced by interest rate (lending rate) in percentage (IR), Cumulative foreign private investment in Agriculture in naira (FPI-Agr), Index of Agricultural Gross Domestic Product (IAGDP), Liquidity ratio of commercial banks in percentage (LR), Cash Reserve Ratio of commercial banks in percentage (CRR), Minimum Rediscount Rate of commercial banks in percentage (MRR), Index of world Agricultural commodity prices in naira per tonne (WP) and Time Trend variable in years (T).
LITERATURE REVIEW
Overview of Agricultural Credit and Financing in Nigeria
In Nigeria, agricultural credit is necessary to enable the farmers take advantage of new technologies in the form of farm machinery, pay for such items as improved varieties of seeds and livestock, fertilizers, pesticides, labour and other running costs. It is in the realization of the fact that credit is a critical factor in agricultural development that for most governments in developing countries, the channeling of bank lending to agriculture has increasingly become an important policy instrument for increasing agricultural output particularly among the rural poor (Egbe,1990) .
One of the major objectives of the local, state and federal Government has been that of credit provision and efficient management of agricultural credit. This objective was considered necessary by taking into recognition the important role banks play in the supply of funds to farmers for increased agricultural production. The commitment to prudent lending to agricultural sector is an important and crucial issue in the global banking sector today (Ejike et al, 2013) .
In 1986 government deemphasized the direct food production policy and adopted an integrated approach that combined real sector with rural development. As a result of this new agricultural development thrust, government established Directorate for Food, Road and Rural Infrastructure (DFRRI) to construct and maintain feeder roads. However, by 1988 government agricultural policy thrust was directed at providing support services while all aspects of agricultural production and marketing including input supply as well as agricultural mechanization were handled by the private sector.
It was also evident from the increasing food supply shortfalls, rising cost of food processing and delivering, decreasing foreign exchange earnings from agricultural exports that agriculture is not given the needed attention for economic development (CBN, 2003) . Inadequacy of government funding of agricultural projects and programmes has been observed by researchers because lack of strong evidence of growth promotion externalities by deepening food insecurity, social inequality, rural poverty and hunger are issues of funding (Ogiri, 2004) .
For agricultural practice to be meaningful, one of the enabling factors is addressed by availability of adequate credit to finance agricultural production. The agricultural lending market in any country is made up of the participating financial institutions and units that can effectively lend resources to facilitate the production of farm produce, crops and livestock. These markets are primarily made up of deposit money banks (DMBs) and other financial institutions, firms and individuals (Comptrollers Handbook, 1998) .
However, the market also includes specialized institutions such as Bank Of Agriculture (BOA), which is the principal institution involved in agricultural financing in Nigeria. The banks have been playing prominent role and will continue to do so under a package of incentives. The life insurance companies can find useful avenues to invest their long-term funds by buying equipment for hire. However, for lenders in the formal financial market, the most significant risk is credit risk, which could arise from a number of factors ranging from bad harvest to poor market prices. However underwriting or guarantee can adequately address this. Other risks faced by lending in this market are liquidity, price, strategic and interest rate risks.
From 1978 to 1989 with sectoral credit allocation to the agricultural sector in place, the result was a consistent increase in the lending portfolios of formal financial institutions to the agricultural sector. This has now been lost to the financial system deregulation as agricultural lending is considered more risky, problematic and unprofitable relative to other sectors. Bank credits to this sector in nominal terms, over the years have increased from about N 230 million (then about $2.33 million) in 1978 to over N 262 billion ($2.23 billion) in 2005, but then food imports cost have equally increased (CBN, 2007) .
For bank credit to be effective there must be soft landing for both the bank and the farmer in terms of cost and tenure. Ojo (2002) discusses the ineffective role of the erstwhile community banks in financing agriculture, having been transformed in 2007 to microfinance banks. Though Olaitan (2006) believes that this would enhance agricultural lending, this might not be so in the long-term given the attitude of this group of institutions over the years.
Credit guarantees ensure repayment of loans in part or full in order to motivate lenders to provide loans to borrowers who would otherwise not have been able to access credits on their own for reasons of unavailable financial records, lack of adequate collateral and the level of risks to be assumed by the lender (Navajas, 2001) .
The Nigerian Agricultural Cooperative and Rural Development Bank (NACRDB) now Bank of Agriculture (BOA) is one of the government publicly sponsored credit institutions established since 1973 (formerly called the Nigerian Agricultural and Cooperative Bank) to cater for the credit needs of the agricultural sector. Unfortunately, the performance of NACRDB has been rated low, mainly due to high default rate by beneficiaries (Zeller, 2001 ). Oboh and Ekpebu (2011) used ordinary least square to examine the determinants of formal agricultural credit allocation to the farm sector in Nigeria. The study found out that there is the need to critically assess factors affecting the rate of credit allocation by beneficiaries of NACRDB. A detailed understanding of these factors may provide necessary information towards designing a more effective and sustainable credit system that can serve poor farmers better. Akintola (2004) used autocorrelation to carry out a study on the role of banking industry in financing agriculture. He identified banks' traditional roles to include financing of agriculture, manufacturing and syndicating of credit to productive sectors of the economy. Adekanye (2005) used panel data threshold to examine the role of banks on the growth of Nigerian economy. The study observed that in making credit available, banks are rendering a great social service, because through their actions, production is increased, capital investment are expanded and a higher standard of living is realized.
RESEARCH METHODOLOGY
Study Area
The study was carried out in Federal Republic of Nigeria. Nigeria is derived from the word 'Niger' which is the name of the river that constitutes the most remarkable geographical feature of the country. The country is located in Western part of Africa and is bordered by Cameroon and Chad in the east, Benin in the west, Niger in the north, Gulf of Guinea in the south and Lake Chad in the northeast. Nigeria is located between latitudes 4 0 N and 14 0 North longitudes 2 0 E and 15 0 East covering a geographical area of 923,768 square kilometers. The population according to NPC (2006) census was 140, 003,542 million. The climate is semiarid in the north and becomes increasingly humid in the south. Rainfall is one of the important climatic factors influencing agriculture and three broad ecological zones are commonly distinguished: the northern Sudan savannah (500 -1000mm), the guinea savannah zone or middle belt (1,000 -1,500mm) and the southern rainforest zone (1,500-4,500mm). Generally, rainfall patterns are marked by an alteration of wet and dry seasons of varying duration. In the north, rainfall lasts from May to September with a peak in August, while in the south, rainfall is bimodal, increasing steadily from January and reaching its peak in September. About two thirds of the area cropped is located in the north with the rest equally divided between the middle and southern zones (ADB, 2006) .
The average population density of 118 persons per square kilometer masks the disparity that exists between the densely populated South west of Nigeria, where much of the urban population live and the less concentrated north. The economy is characterized by a large rural population, mostly agricultural based traditional sector and relatively smaller urban, more capital intensive sector. The average per capita income (estimated by the World Bank in 2006) was US$300 per annum (Coker, 2008) .
Method of data collection
Data for this study was culled from secondary sources. 
Method of Data Analysis
In order to realize the study objectives, a number of statistical tools were employed in analyzing data obtained for the study. Descriptive statistics such as frequency tables and percentages were used to analyze objectives (i). Two Stage Least Square regression technique was used to analyze factors influencing the volume of formal funds supplied to agricultural production in Nigeria (objective ii).
Model specification
The linear trend equation for estimating agricultural growth is specified in line with Ghosh (2010) as:
Where Qt = funds allocation to food and cash crop production from formal supply at period t a = the constant in the regression line bt = the estimate of the absolute increase in fund allocation to food and cash crop Ut = the error term However, for measuring the acceleration or deceleration in the growth rate, log quadratic trend equation was fitted and stated thus,
A positive significant value of c indicates acceleration while a negative significant value implies A deceleration. A non -significant value shows stagnation in the growth process.
The compound growth rate equation is given as follows:
Where e is Euler's exponential constant (2.71828). This is in line with Onyenweaku (1993; .
Most of the time series variables are non--stationary. To check for the unit-root in the variables there are many alternatives. However, the most recommended methods are the Augmented Dickey---Fuller (ADF) test and the Phillips-Perron (P-P) test. Testing for stationary series or unit roots are pre-tests before starting co-integration tests and applying the 2SLQ model because unit root processes provide the basis for statistical inference about the empirical existence of unit root and cointegration. The first formal test of the unit root null hypothesis was proposed by Dickey and Fuller (1979) 
where yt is the variable under investigation and ξt ~ iid (0,σ 2 ). The summation terms in are the lagged first differences of the dependent variable to capture autocorrelated omitted variables that would otherwise enter the error term. Stationarity is confirmed when the test statistic is greater than the critical value in absolute terms.
Also in the bid to ascertain the existence of long -run relationship, the cointegration test was performed using both the ADF and PP test (See Appendix). This was to confirm that the residuals of the non -stationary series that are 1(1) are actually 1(0). Prior to the cointegration test, the ordinary least squares estimation was performed on the variables in levels and the residuals tested for the presence of unit roots. If both the ADF and PP statistics are significant and also greater than the critical values in absolute terms, then there is presence of cointegration which is evident by the stationarity of the residuals of the static regression.
In realizing objective (ii), two stage least squares (2SLS) procedure was employed., The model is implicitly specified in line with Udensi et al, (2013) Thus,
TCR = f(IR, FPI-Agr , IAGDP, LR, CRR, MRR, WP, T ) --------------(4) IAGDP = f (IR, GEA, EXR, RI, TCR, LR, CRR, MRR, T) --------------(5)
Where: To begin, an intercept and coefficients were added to 4 and 5 resulting in structural equations TCR = α0 + α1I R + α2FPI-Agr + α3IAP + α4LR + α5CRR + α6MRR + ei ----(6) IAGDP = β0 + β1GEA + β2EXR + β3IR + β4RI + β5CR + β6FPI-Agr+ β7WP + ei -- (7) From the simultaneous equations above, the endogenous variables are TCR, IAGDP, and IR while the pre-determined variables are IR, FPI-Agr, IAP, LR, CRR, MRR, GEA, EXR, RI, CR, and WP
Let TCR = IAGDP
The endogenous variables are expressed as a function of the pre-determined variables only to get the reduced form equations The performance of the formal credit sources (Bank of Agriculture (BOA), Micro-finance banks and commercial banks) by amount of loan disbursed to agriculture from 1992 to 2012 is displayed in Table 1 . Table 1 revealed that commercial banks under the ACGS performed better than the Microfinance banks and Bank of Agriculture. Table 1 showed that commercial banks disbursed as high as N48.8bn, with Microfinance banks disbursing N32.3m and BOA disbursing N14.7m to agriculture over the period under review. The relatively high amounts of loan disbursed by the commercial banks were to the medium and high scale operating farmers. These categories of farmers were able to meet the lending conditions especially the collaterals required. Comparatively, the Microfinance banks performed better than BOA in amounts of funds disbursed annually to their target farmers. Cumulatively, the loans supplied to agriculture by micro finance bank within the period showed upward trend as the years passed by with annual mean loan size of N1.54m. The difference between the minimum (N 29,500 million supplied in 1992) and maximum (N 5,96m supplied in 2009) was N 5,928.300 an amount that was a very high range within the period under review.
Similar cumulative increase were also recorded in the volume of loan supplied to agriculture by commercial banks with an annual average and corresponding standard deviation of N 2, 323,719.000.00 and N 3, 485,746000.00 respectively. The gap between the minimum (N9, 104,900.00 in 1992) and maximum (N10, 193,847000.00 in 2011) values of fund supplied to agriculture within the period under review was quite large in an upward trend from commercial banks. Three-year averages of the performance of formal credit sources by amount of loan disbursed to agriculture from 1992 to 2012 (Table 2) showed that the amount of loan disbursed to agriculture by Micro-finance bank and commercial bank followed similar trend. Both loan sources peaked their supplies sharply on two occasions 2007-2009 and 2010-2012 . The credit data from bank of Agriculture was inconsistent and information for many years was unavailable. 
4.2: Determinants of Volume of Funds Supplied to Agricultural Production from Formal Sources by Two Stage Least Squares (2SLS)
The unit root results, prior to credit supply estimation using two stage least squares (2SLS), revealed that the test variables were stationary at first difference. Cointegration was confirmed with the application of ADF and PP tests on the residuals (see appendix) while Hausman specification test was done to ascertain the existence of simultaneity. Having established that the model was over identified after the simultaneity test, the two-stage least squares (2SLS) method was used to estimate the model. This was to realize unbiased and consistent estimates and the results are presented in Table 3 . In the supply relation, the coefficient (1.708848) of interest rate was positive and statistically significant at 1% probability level. The positive sign implies that the volume of funds supplied to agricultural production from formal sources in Nigeria increased as interest rate increased.
The direct relationship between interest rate on lending and volume of fund supplied to agricultural production is in tandem with the theory of supply as reported by Adegeye and Dittoh (1985) . This implies that any unit increase in percentage of interest rate (IR) spurred a corresponding 1.708848 million Naira increase in the total credit supplied to farmers from formal credit sources. Olokoyo (2011) reported a similar positive though non-significant correlation between interest rate and credit accessed by farmers in Nigeria. Also, Udensi et al; reported a similar positive but significant correlation between IR and TCR. Nevertheless, this empirical evidence could be a result of that high lending nominal interest rate which spurs marginal willingnessto-lend by formal credit sources. In addition, formal credit institutions still have the highest market share in Nigeria.
The estimated coefficient (5216.525) of commercial banks' liquidity ratio (LR) was found to be positively related to total banks' credit accessed by farmers and statistically significant at 1.0% alpha-level of probability. This conformed to a priori expectation and the findings of Olokoyo (2011). It implies that a marginal increase in banks liquidity ratio will spur a corresponding 5216.525 million Naira increase in the volume of funds supplied to agricultural production from formal sources. Therefore, policy makers and stakeholders (commercial banks, microfinance Banks, Bank of Agriculture) need to strategize on effective means of raising banks' liquidity in a way that will increase their loan disbursement ability to farmer borrowers without, jeopardizing the general price level in the economy and other cardinal macroeconomic indicators of the economy.
The parameter estimate of banks' cash reserve ratio (CRR) (-90609.99 ) was found to be negatively related to total credit accessed by farmers from formal credit institution (CR) and statistically significant at 1.0% α -level. This is in line with a priori expectation. It implies therefore, that any unit increase in banks' cash reserve ratio (CRR) will necessitate a corresponding 90609.99 million Naira decrease in banks' loans to farmers (CR).
This result is contrary to Olokoyo (2011); Udensi et al (2013) that reported a positive relationship between CRR and TCR and stated that due to the fact that most commercial banks in Nigeria when faced with a decline in core deposits as a result of tight monetary policies in form of high reserve requirement tend to balance the loss of deposits by selling securities and obtaining additional funding in order to continue to meet loan demand.
The estimated coefficient (-684.5361) for Index of World Agricultural Commodity Prices (WP) were negatively related to CR and Significant at 1% α -level except for IAP that was significant at 5% α -level. These conformed to their respective a priori expectations. In other words, a marginal increase in the values of World Agricultural Commodity Prices will, at constant values of the other explanatory variables, induce a corresponding N14.4 million decreases in the total credit supplied to farmers by formal institutions. This is however contrary to a priori expectation and terms of the diagnostic statistics, the supply relation had appreciable R 2 (0.7904) estimates and F -ratios (6.46), implying reasonable explanation of variations in the overall significance of the model. The DW estimates (2.323311) showed absence of autocorrelation in the model given that they fell within 1.5 -2.5 range. Based on the findings shown in Table 3 Source: Output of Analysis from Stata (2014) ***, ** and * represent significance at 1%, 5% and 10% probability levels respectively
CONCLUSION
Based on the empirical findings of the study, it is adduced that in terms of performance of formal credit sources by amount of loan disbursed to agriculture commercial banks under the ACGS performed relatively better than the Microfinance banks and Bank of Agriculture which was evident by the amount disbursed (N48.8bn) by commercial banks, with Microfinance banks disbursing N32.3m and BOA disbursing N14.7m to agriculture over the period under review and volume of funds supplied to agricultural production from formal sources was influenced by interest rate, commercial banks' liquidity ratio, banks' cash reserve ratio (CRR) and index of World Agricultural Commodity Prices.
RECOMMENDATIONS
Based on the findings of this study and conclusions drawn, a number of policy implications and recommendations are made towards ensuring efficient Agricultural credit delivery as well as growth and development of agriculture in Nigeria. First, Nigerian Government must consider interest rate regulation as a veritable tool for making credit accessible to farmers at affordable levels where transaction costs will not be too high as to discourage farmers willing to invest or expand their investment to withdraw from doing so.
Nigerian government should develop pro-active pro-farmer synergies with her monetary policies in such a way that will increase banks' marginal propensity to lend for extra unit of loan demanded by farmers without jeopardizing the general price level and other cardinal macroeconomic objectives of the federal government. This can be achieved by systematically lowering the discount rate and reserve requirement which will increase commercial banks' liquidity and maintain a considerable amount of interest rate that will neither be too high for farmers to borrow nor too low for commercial banks to lend.
In addition the Central Bank of Nigeria needs to increase its monitoring capacity on banks generally and strengthening of the microfinance banks with a view of encouraging them to advance more loans to the agricultural sector.
APPENDIX
Preliminary Tests (Stationarity, Cointegration and Simultaneity Tests)
The variables for fund supply function from formal sources were subjected to stationarity and cointegration tests in line with time series econometrics and their results presented in appendix Tables 1.1 and 2.1 respectively. Appendix Table 1 .1 showed that all variables subjected to ADF unit root test were not stationary in their level form at all alpha levels of significance. On application of the ADF test to their first difference terms, they became stationary as shown by the values of the ADF test, which are larger (in absolute terms) than the standard critical values.
To also confirm stationarity, the variables were also subjected to Philips-perron (PP) test which was believed to give robust estimates. All the variables became stationary in their first difference terms. Hence, they are integrated of first order.
The cointegration test was preceded by the performance of ordinary least squares (OLS) estimation on the variables and tested at different alpha levels of significance. The residuals generated from the OLS estimation were subjected to the cointegration test. The results of the cointegration test for the supply relation is presented in appendix Table 2.1. are -4.187, -3.516 and -3.190 respectively. The PP test critical values at 1%(***), 5%(**) and 10%(*) are -4.196, -3.520 and -3.192 respectively.
The result of the residual-based cointegration test showed that the regression residuals of the supply function were stationary. Both the ADF and PP tests were applied but the critical values of the latter were relied upon. Dittmann (2002) argued that Phillips-Perron test when applied to residual-based cointegration determination is more powerful than the ADF test. Based on the critical values, it could be inferred that there existed a cointegration relationship in the supply relation equations for the agricultural credit. Critical values at 1 %(***), 5 %(**) and 10 %(*) are -2.631, -1.950 and -1.607 respectively.
Prior to estimation and given that Total credit accessed by farmers (TCR) was potentially endogenous because of the presence of simultaneous relationship with CD, Hausman specification test was performed and the result shown in Table 4 .11. It showed that there was simultaneity since the results are significant and null hypothesis of no simultaneity between TCR and CD rejected at 1% levels of probability. 
